Role of RNA surveillance proteins Upf1/CpaR, Upf2 and Upf3 in the translational regulation of yeast CPA1 gene.
Gene CPA1, encoding one of the subunits of carbamoylphosphate synthetase (CPSase A) is subject to a translational control by arginine of which the essential element is a 25 amino acid peptide encoded by the CPA1 messenger. The peptide is the product of an open reading frame located upstream (uORF) of the coding phase of the gene, within a 250 nucleotide leader. In the past, a series of mutations impairing the repression of gene CPA1 by arginine had been selected in vivo. Most of the mutations were located in the CPA1 uORF, but mutations unlinked to the CPA1 gene were also isolated and mapped in a gene called CPAR. In this work, we show that the CPAR gene is identical to the UPF1 gene, encoding a protein responsible for the premature termination step of RNA surveillance by nonsense-mediated mRNA decay (NMD). Deletion of UPF1, or deletion of UPF2 and UPF3, the other genes involved in the NMD pathway, enhances the synthesis of CPSase A, whether arginine is present or not in the growth medium. The regulatory effect of the NMD protein complex is only observed when the uORF is present in the CPA1 messenger, indicating that the arginine-peptide repression mechanism and the RNA surveillance pathway are complementary mechanisms. Our results indicate that the NMD destabilizes the 5' end of the CPA1 message and this decay is strongly enhanced when arginine is present in the growth medium.